Autoimmune disorders in diabetes.
The development of IDDM correlates with the presence of biologic markers pointing to the involvement of the immune system in the disease process. In addition to clinical observations of association of IDDM with other autoimmune disease and morphologic evidence of a mononuclear cell infiltration of the islets of Langerhans at the onset of the disease, anti-islet cell antibodies are detected in the serum of IDDM patients. Moreover, a strong genetic association with HL-A DR3 and DR4 identifies a genetic background compatible with autoimmune phenomena. Whether autoimmune phenomena are primary or secondary to an initial damage of the islets by infectious agents or other environmental factors is unknown. Whether or not the autoimmune response participates in the selective destruction of insulin-secreting cells has been a major issue in the past five years. The presence of T lymphocytes and anti-islet cell antibodies, which selectively inhibit or lyse insulin-secreting cells in vitro, strongly suggests that it may be the case. A definitive demonstration is difficult to provide in human IDDM. The development of animal models for IDDM has allowed useful insight into the pathogenetic mechanisms responsible for IDDM. In both the BB rat and the low-dose streptozotocin mouse model, the role of the immune system in the destruction of the islets of Langerhans is supported by the prevention of the disease by treatments interfering with the immune system. The BB rat develops a spontaneous autoimmune disease on a genetic background defined by the association with a major histocompatibility complex allele without any evidence for a role in initial damage of islets of a triggering infectious or chemical process. The low-dose streptozotocin model is an autoimmune IDDM secondary to the selective damage of islet cells by a toxin. The present scheme of an islet cell target and specific autoreactive T and B lymphocyte clones raises two major issues: what is the target antigen on islet cells and what is the role at the molecular level of class II major histocompatibility complex genes in susceptibility for IDDM? The first issue is presently being addressed in several laboratories using the hybridoma technology. The second issue is addressed at the biochemical level by studying restriction site polymorphism of major histocompatibility genes in susceptible individuals and IDDM patients, and at the functional level by studying the action of monoclonal antibodies to class II antigen on the development of IDDM in animal models. These steps are likely to be a prerequisite to antigen-specific immunotherapy in IDDM.